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even numbered subscript is identically zero, and in order that the remaining 
C's may be zero, the equation of the problem must hold. 




GEOMETRY. 

123. Proposed by P. C. CULLEN, Indiattola, Iowa. 

If the bisectors of two angles of a triangle are equal, those angles are 
equal, and the triangle is isosceles. 

Another Demonstration by JOHN G. GREGG, Terre Haute, Indiana. 

Let ABC be the given triangle, and BD, CE, and AH the three bisec- 
tors of its angles meeting in O, and let BD=CE. We are to 
show that Z ABC= lACB. If these angles are not equal sup- 
pose IACB> I ABC, then will AB be greater than AC. Take 
AG=AC, and AF=AD; then will OG=OC and OF=OD, and 
Z GOF= Z COD= Z BOE. Also OB+OF=BD. . . (1), and OG + 
OE=CE...{2). 

It can be established that E will always fall between G 
and F. OB is greater than OG, and OF is greater than, 
equal to, or less than OG. If OF>OG, then also OF>OE, and 
OB+OF>OG+OE, or by (1) and (2), BD>CE. But by 
hypothesis, BD=CE. Hence LACB=lABC. Q. E. D. 

Again, if OF is equal to or less than OG, draw GI making Z OGI= 
Z OB A. Obviously I will fall between and F, and the triangles O.RE'and 
OGI are similar. Then since BO>OG, we have BO-OE>OG-OI, and 
much more, BO-OE> OG- OF. Hence BO+OF> OG + OE, and from (1) 
and (2), BD>CE as before, and the theorem is established. 

Corollary 1. If two lines BD and CE are drawn through a point 
in the bisector of an angle, and meeting the sides of the angle, the one (BD) 
making the less angle with the bisector is the greater. 

Corollary 2. If the two lines BD and CE make equal angles with 
the bisector, they are equal. 

Corollary 3. The line through O, perpendicular to the bisector, is 
a minimum. 

Corollary 4. Two triangles are equal if their bases, the angles op- 
posite the bases, and the bisectors of those angles are respectively equal. 

320. Proposed by J. SCHEFFER, A. M., See Mar College. Hagerstown, Md. 

Prove by plane geometry the following interesting theorem: 
If from a point in the plane of a triangle perpendiculars are demitted 
upon the three sides of the triangle, and if the area of the triangle formed by 
connecting the feet of these perpendiculars is denoted by &', the distance of the 
assumed point from the center of the circle circumscribed about the original 
triangle by R', the radius of the circumscribed circle by R, and the area of 
the pedal triangle by a, thenwill a'/a = ±[(.R 5 — J5' a )/j? 8 j. 



